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© Tertiary aralkyl urethanes and laocyanates derived therefrom. 

© Production of tertiary aralkyl tsocyanatss, such as tet- 
ramethYt xytyltne dlisocyanatea, by thermal cracking of 
corresponding olefins and carbamic add esters at moderate 
temperatures and in the presence of add catalyst 
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an alkali metal isocyanate CU.s:* Patent 4,1,30,5771 an d by 
reaction of the corresponding halide with, isocyanic acia 
fcopending applications S.N. 331,69s, filed December 17, 
1S81, and S.N. 335,945 filed March 8, 

5 1982L 

These various processes 1 are disadvantageous for one 
'or more of a variety, of reasons, such as that the materials 
are difficult to handle or are corrosive, the yields are 
poor, expensive react ants are required and the products 

10 are difficult to recover. 

rt is an important 'object of this invention to produce 
such tertiary aralkyl isocyanatesr utilizing non-corrosive, 
low-cost starting materials in a simple "process yielding 
the desired isocyanates whereby they are readily recovered 

15 and purified. In accordance with this invention the manu- 
facture of a tertiary aralkyl isocyanate is by the pre- 
paration of the corresponding tertiary aralkyl carbamic 
acid ester of a lower aliphatic alcohol followed by the 
thermal cracking of. such 'urethane to form the isocyanate 

2a and the free alcohol. 

Since the esters of carbamic acid, such as methyl 
carbamate, the esters of substituted carbamic acids, such 
as the dimethyl ester of a, a, a' a' - tetramethylxylylene 
dicarbamic acid, and the polymers of poly isocyanates with 

25 polyols are all properly called urethanes, for the sake of 
clarity, herein an unsuhstituted carbamic acid ester will 
be. called ^carbamate* or ^carbamic acid ester *; a sub- 
stituted carbamic acid ester will be called "urethane " , 
"monourethane"-, "diiirethane" , "polyur ethane"* or "urethane 

3a ester" ; and the polymers will be called n urethane polymers" 
Urethanes. which, are useful in forming tertiary aralkyl 
isocyanates by thermal cracking in accordance with this 
invention are generally designated by the formulae: 
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TKRTT7VRY ARALKEL TJRETEANHS AND 
•' TSOCgVagCTES PEKEVED TOKKKii'KOM 

This invention relates, to the manufacture of iso- 
cyanates and in particular provides a new" route for the 
5 synthesis of tertiary aralkyl isocyanates and also 
provides a valuable class x>£ urethanesr useful in the 
production of tertiary araikyl isocyanates. 

Isocyanates having an isocyanato group attached 
to a tertiary aliphatic carbon atom also having aromatic 
10 substituents ,. for example r meta- and para- tetramethyl- 
xylylene diisocy anates , are particularly useful for re- 
action with a wide variety of polyols to give urethane 
polymers which, can be either rigid or flexible and which 
can be endowed with, a wide variety of properties. Such 
15 urethane polymers can be formed into rigid and flexible 
foamed articles, sheets, high density sheets and articles 
of various shapes. The' light stability of these urethane 
polymers makes them extremely useful in surface coatings 
and other applications where light stability is desirable, 
20 e.g. light stable RIM elastomers. 

Such, tertiary araUcyl isocyanates have been prepared 
by a variety of different reactions, such, as by the phos^ 
genation of corresponding organic amines?, by reaction of 
corresponding olefins with isocyanlc acid tU.S. Patent 
25 3,290,350), by reaction of the corresponding halides with 
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Q H R- R.H0 R.H fl 

w t I A |J>f n m<* 1*1 * 

RO-C-U-C-R 0 -C-N-C-OR and C-R--C-N-C-0R 
% * t. • ^ i 

^1 ^1 *1 R l 

wherein R is an alkyl radial- having from 1 to 18 or mo re 
carbon atoms? R^ is an alkyl radical having from 1 to 3 carbon 
atoms j and R^ represents an aromatic hydrocarbon moiety such 
as phenyl r biphenyl and naphthalyl and such an aromatic hydro- 
carbon moiety having substituents including halogen atoms , 
methyl and me those/ groups and substituents such as: 

3 R x H O 

t l w 

-c- n-c-or 

and wherein R 3 is an alkylidene group having from one to three 
carbon atoms. 

5 These urethanes r which themselves are an important part 

o£ this invention, are thus tertiary ar alkyl ure thanes in which 
R is a radical derived from an aliphatic alcohol, such as meth- 
anol, ethanol, isopropanol, 2-ethyl-hexanol-l and n-octadecanol« 
Such alcohol is split off on thermal cracking of the urethane 

ster and can usually be recovered said recycled as discussed 
below* 

The tertiary aralkyl urethane esters of this invention 
can be prepared, .for example, by reaction of the carbamic 
acid ester of a lower aliphatic alcohol and an olefin, 
T as for example, is disclosed in Belgian Patent No* 625,748, 
granted December 12,. 1962. As set forth, in that patent the 
reaction of the olefin and carbamate generally proceeds ; 
at moderate temperatures in the presence of an acid cat- 
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alyst. 

The urethane esters of this. Invention are converted 
to the corresponding tertiary aralkyl isocyanates. hy 
thermal cracking. Yields are good, .and alcohol re- 
covery and removal are particularly high where the alipha- • 
tic alcohol group of the initial, carhamic acid ester is 
methanol or other lower, preferably normal alcohol. 

In accordance with this invention the preparation 
of the tertiary aralkyl urethane ester takes, place at 
temperatures from 40°C up to 150°C in the presence of an 
acid catalyst, such as sulfuric acid, toluene sulfonic 
acid, dodecyl benzene sulfonic acid, hydrocarbon sulfate 
esters, hydrochloric acid, boron trifluoride and other 
Lewis and Bronstead acids. The reaction can take place 
in the absence of solvent or in the presence of solvents, 
such as methylene dichloride, toluene, xylene, chloroben- 

zene r and so fortlu 

Generally, the proportion of carbamic acid ester to 
olefin is in excess of stoichiometric. Preferably the 
carbamate is in substantial excess and functions as 
solvent and catalyst moderator as well as reactant. It 
is preferred in accordance with this invention to use from 
50% to 8a0% stoichiometric excess of carbamate." 

The amount of catalyst required to promote the addition 
of tertiary aralkyl olefin and carbamic acid ester is not 
critical and can be varied widely. Where substantial ex- 
cess of carbamic acid ester is utilized the amount of cat- 
alyst, based on the olefin, is typically Q.Q1 to 10 mole% 
and preferably about 2 mole %. 

Preferably the carbamate is. heated mildly to maintain 
it molten, from 40° to 15Q°C being preferred. The catalyst 
is dissolved in the molten carbamate, and the olefin is then 
slowly added. When the reaction is. complete, tbe mixture 
is treated to remove or neutralize the catalyst. Unreacted 
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carbamate, ester is. -then removed, by dis tilla tio n 

Tertiary aralkyl urethane ester's in accordance with, 
this invention form the corresponding isocyanate by 
thermal cracking while splitting off the alkanol . In 

5 many cases the alcohol can usefully Be recycled by reaction 
with, urea or isocyanic acid (HMCOi to form the starting 
carbamate "ester. In addition to their utility in the 
formation of the corresponding isocyanates the tertiary 
aralkyl urethaiie esters of this invention may also be 

la useful for other purposes. For example/ some of these 
compounds are "quite similar to known herbicides, and 
herhicidal activity is anticipated. The urethaiie esters of 
higher aJJcahols. can also be used as bloc ked Isocyanates in 
. powder coatings and the like. 

15 In cracking the urethane esters according to this 

invention to form thel corresponding' isocyanates the catalyst 
must be removed or neutralized for example,, with calcium 
.oxide/ sodium carbonate, sodium hydroxide and the like, 
which is- followed by cracking of the urethane ester either 

2Q neat or in high foiling solvents, such as hexadecane,di£fceixyl 
ether ,. diisopropyl naphthalene and the like. Cracking takes 
place at temperatures on the order of 150° to 350°C. split- 
ting off the alkanol to yield the corresponding isocyanate. 
This invention has particular application in the 

25 production of tertiary aralkyl polyisocyanates from polyole- 
fins and carbamic acid esters by addition of the reactants 
to form the corresponding polyurethane esters, followed by 
thermal "cracking of the polyurethane esters to the corres- 
ponding polyisocyanatea. Polyolef in reactants which are 

3a contemplated include di i sopropenyl benzenes CDIPEB1 , tri- 
isoproperiylhenzene and di i .sopropenyl naphthalenes, all of 
which, yield highly desirable polyisocyanates. The addition 
reaction can also be utilized with, diolefins, such, as a 
diisopropenylbenzerie f to favor the production of a monoure— 

35 thane, such, as isopropenyl-a,a-dimeth.ylbenzyl urethane CTMDl r 
which, can he thermally cracked to the corresponding olefinic 



11/11/1 999 1 0:29:30 Seite -6- 



01 01 832 



monoisocyanate, .such, as isopropenyl-u , a^imethylbenzyl 
fsocyanate &MII. 

The thermal cracking of tertiary aralkyl poly- 
urethanes derived by an acid promoted addition reaction 
to form the corresponding isocyanates is particularly 
surprising in view of the instability of such urethanes 
in the presence of even a small amount of acid. Poly- 
urethanes , such as tetramethylxylylene diurethane CTMXDU). 
crack extensively in the presence of traces of acid to form 
monoisocyanates and other undesired products. It is, 
therefore , also a feature of the invention that the ure- • 
thane esters are thermally cracked only after complete 
neutralization of the acid catalyst-, By "complete 
neutralization it should be understood that the amount 
of alkali or alkaline material, such as calcium oxide , 
sodium hydroxide,* sodium carbonate or the like, is not 
just in excess of the stoichiometric quantity but is 
sufficient to bring the pH of the mixture substantially 
to 7 or higher* Neutralization should be carried out 
before recovery steps, such as removal of the excess 
carbamic acid ester after which the urethane ester 
can be cracked. 

The following Examples illustrate the preparation 
of urethane esters in accordance with this invention 
and the utilization of such esters in the preparation 
of isocyanates useful in preparation of po lyure thane s . 

• SXAMPUS: 1 , 

A mixture containing 28 .7Gg C383.ia mmolesl of 
methyl carbamate, 8.8ml of 1.Q8M p~ toluenesulf onic 
acid (£*5Q mmolesl in toluene solution and 4Qml of 
methylene chloride "was stirred at -45°C until all solid 
was dissolved. Meta-diisopropenyl benzene (m-DIPEB) 
CL5.19g, .96.1* mmolesl was then added dropwise into the 



11/11/1999 10:29:30 Seite -7- 



0101 832 



-7- 



solution. After stirring at 45^ for 22 hours, .the 
reaction mixture was cooled to room temperature, washed 

I with. 1Q% aqueous sodium carbonate solution, and the 

j organic layer dried over sodium sulfate,: Analysis 

| ? by GLC (heneicosane/ C 21 tt 44 , internal standard) 

j indicates a 67% yield of o,o!«a>V tetramethyl-meta-xy- 

j lylene dinrethane fe - TMXDUl and a 20% yield of the 

\ methyl ester of m-iaopropenyl - a ,u.-dimethyl -benzyl 

j . urethane CTMU)-. 

• 1Q Concentration of the resulting methylene chloride ' 

\ reaction mixture was carried out at reduced pressure. 

i ©qual volume of hexane was then added to precipitate 

j the dimethyl ester- m-TMXDO, .giving a white solid which 

was collected by filtration (mp 128-130°C> yield: 44% 

i 15 m-TMUi . . The remainder of the m-TMXDd in the methylene 

j chloride-hexane solution could be 'isolated by further 

j evaporation of methylene chloride solvent, followed by the 

\ addition of more hexane to the oily residue.* 

1 • ' • • ' 

i • • 

| " EXRMFia? g; ; * 

1 

'i 

j To a flask containing 59.30g C789.92 ©moles) of 

| ZQ molten methyl carbamate (85°C oil bath) was added 260 mg 

\ . (2 ' 6 Jmo1 ^) of conc.sulfuric acid. The temperature of 

Jj* the oil bath, was then lowered to 60°C, and 14.79g (93.61 

1 mmoles} of m-DIPEB. added dropwise to the reaction mixture. 

| The reaction mixture was stirred 60°C for 4,5 hours, and 

I 25 5Q.Q mg of anhydrous sodium carbonate added to neutralize 

i the acid catalyst. The mixture was stirred at 60°Cfor 

: another 3Q minutes and then distilled under the vacuum 

j 95°/3Qmra Rgl to recover unreacted methyl carbamate 

j C44*Q5g? . > aa%> recovery). GLC* analyses of the white 

j 3Q residue showed that ro-TMXDU and m-T.MU. were formed 

j in 65% and 24% yields., respectively. The solid was 

| then mixed with. Sag of hexadecane and 1.66g of heneicosane 
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CGLC internal standard 1 , .and the mixture cracked at 
265°C for 4 hour s. * GLC analyses indicated that 
a , a t a * , a ' -tetr amethyl met a -xylene diisocyanate On-TMXDll 
C45%i. r meta-isopropenyldimethylberizene isacyanate ' 
5 Gq-TMXI C10%1 and 'a' r 'a,a' ,a* tetxamethyl— met'a-xylene mono- 
urethane monoisocyanate (jn-TMXUrL C3%1 were formed based 
on the m-OIPEB^ 

To a flask containing 59.3Gg C787.92 mmoles} of 
la molten methyl carbamate C85°C oil bathj was added 260 mg 
(2.6 xmnoles) of concentrated sulfuric acid. The temperature 
of the reaction mixture was then lowered to SQ°C and 14.79g 
C93.61 mmolesl of p— DIP EH added drop wise to the reaction 
mixture ♦ The. reaction mixture was stirred for 4,5 hours 
15 at 60.°, and lg CaO added to neutralize the acid catalyst. 
The reaction mixture was stirred for another 30 minutes at 
6'Q°C and distilled under vacuum t95°/30mm Hg) to recover 
unreacted methyl carbamate C45,0g;> 90% recoveryl . GLC 
analysis of the residue showed that 69% p-TMXDU and 21% 
2Q p-T.MU * had formed m 

The resultant mixture was then cracked by the treatment 
described for the corresponding meta-compounds in Example 2 # 
GLC anlaysis gave 62% p-TMXDX and 16% p-TMl based on the p- 
DXPEB. 

* • EXAMPLE 4 



By way of further examples, of the thermal cracking 
of diurethane, a mixture containing 25.15g of p-TMXDU 
(81.6 mmoles), 100g of hexadecane and 14.25 g of heneicosane 
Can inert internal standard! was heated with, stirring in 
34 a 265°C oil bath, in a slow stream of nitrogen. Methanol 

evolved was collected in a dry— ice acetone cold trap. Heating 



/ 
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continued for 4 hours., .and the reaction mixture analyzed 
with. GliC and XR after cooling to room temperature. Both 
GLC and XR analysis, confirmed the formation of p-TMXDI, 
p-TMXUX (jnono-ur*e.thane--xnonoisocyanateV and p-TMI (mono- 
5 isopropenyl-monoisacyanatel*. GLC (internal standard 

method! indicated yields ware 58%, .20% and 6%, respectively, 
The liquid collected in the cold trap weighed 4»57g, and 
was mostly methanol, as indicated by IR analyses* 

' EXftMFIXS 5-37 • 

m Although, the preceding examples have been confined 

to urethajges produced by reaction of tertiary aralkyl 
olefins with, methyl carbamate, urethanefif which are esters 
of other lower alkanols, particularly straight chain 
alkanols., axe usef ul in preparing isocyanates by thermal 

X5 cracking following the procedures generally outlined above 
A number of such, urethane eaters have been prepared and . 
are described in TABI*E 
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In Table I. the. urethane esters of alkanols other 
than methanol were prepared by reaction of the alkanol 
and the corresponding isocyanate, rather than by the 
addition reaction of carbamate ester and olefin. The 
addition reaction can r however , be employed to prepare 
these urethanes also* Yields of diurethanes are not 
as good as yields of monourethanes. The yields also 
are*r educed as higher alkanols are used* Yields are 
generally better with normal alkanol esters of carbamic 
acid. 

In a commercial processing arrangement the o^efinic 
monourethaiie product TMO can be recycled with DIPEB 
in addition reaction with methyl carbamate. The two 
urethanes TMXDU and TMU are difficult to separate r however? 
and recycle of the TMO is not practicable. The thermally 
cracked product of the monourethanes, the isopropenyl 
monoisocyanate TMX, moreover , can not be recycled directly 
as it will not react with methyl carbamate under the re- 
action conditions for DIPEB and carbamate ester.* Neverthe- 
20 less, where this product is not desired for other purposes 
it can be reacted with methanol to reform the isopropenyl— 
monourethane TMU for recycle with DIPEB. The monourethane- 
monoisocyanate product of the thermal cracking stage can, of 
course, be .recycled for additional thermal cracking. The 
25 following are Examples: 

* ExaMPia: 28 

m— DIPEB was slowly added to molten mixture of methyl 
carbamate- Cmcl and concentrated sulfuric acid maintained 
at 6U°c Qnole ratio of m— DIPEB: MC: I^SO^ = 1:8:0.025, 
30i respectively). After the addition of DIEE&, the reaction 
mixture was stirred for 4-5 hours, .and 300% mole excess 
solid sodium carbonate relative to sulfuric acid was added 
to hasify the mixture. The mixture was stirred at 60^ for 
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a half hour more and the reaction mixture vacuum distilled 
(approx. 8Q°/2Q mm.) to recover unreacted methyl carbamate 
C>90% recoveredl. To the distillate residue which con- 
? tained m-TMU C24% yield) and m-TMXDU C65% yield) was 

5 added 1Q% hy weight of finely divided CaO. The mixture 

was* heated* at 2Q0° at 20 ramHg. for 90 minutes to crack the 
urethanes to m-TMXDI and m-TMI . At the end of the crack- 
ing cycle, the* Vacuum was decreased to 10mm and m-TMXDI 
and m-TMI collected by fractional distillation. 

1Q The m-TMr collected was recycled as described above, 

hy first converting it to m-TMU by reaction with methanol. 

•EXAMPLE 29 

■ 

A. solution containing 34. 2g (170 mmoles) of m-TMI, 
IQffml of methanol and 50mg of dibutyltin dilaurate was 
15 heated- with, stirring in a 70°C oil bath for 3 hours. The 
reaction mixture 'was then cooled to room tempera tur e , and 
the excess methanol was removed at reduced pressure. The 
residue, an oil, was distilled under vacuum to yield 34.2 
grams of m-TMCJ (bp 115°C, 1mm Hg) . 

20 EXAMPLE 30 

ro-TMU 5g C22 mmoles 1 was slowly added to a molten 
mixture of methyl carbamate (13. 2g; 176 mmoles) containing 
Q.26g (2.6 mmole&i of concentrated sulfuric acid at 70°C. 
The mixture was, heated for three hours at 7Q°, and analyzed 
25 hy GLC in the usual manner. Analysis, showed an 84% yield 
of m-TMXDU with. 15% m-TMU unreacted. 

• EXAMPLE '31 

To a molten- mixture of 20. Qg (266.4 mmoles) of methyl 
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carbamate and lOOmg U mmolel of cone, sulfuric acid main- 
tained at 65°C Coil bath) was added 5.2g 132.9 mmoles) 
of m-DEPEB and 2.4g (10.3 nnnoles) of m-TMU. After the 
addition was completed, the reaction was stirred at 65 C v 
for 3 hours, and analyzed by GLC. Analysis indicated that 
the area percent ratio of m-TMXDU to m-TMU was the same as 
that observed. In the m-DIPEB-methyl carbamate reaction 

C4~5:1I . The yields of m-TMXDU and m-TMU were 72 and 

18%. respectively. 



10 



"EXAMPLE 32 



A processing arrangement for production of TMXDI based 
on the preceding examples, particularly 29-31, is illustra- 
ted In the accompanying- drawing which is a flow diagram. 
As shown In the drawing, there are four basic steps 
35 Involved, in the production of TMXDI from DIPEB and the 
methyl ester" of carbamic acid. These are the addition 
reaction of the carbamate and diolefin, indicated by the 
reference numeral 10; neutralization of the acid catalyst 
with base, Indicated by the reference numeral 20; stripping 
2Q of the methyl carbamate, indicated by the reference numeral 
3a; and thermal cracking of the resultant urethanes to 
• TMXDI and other products, indicated by the reference numeral 
40." • 

Tn this process the two basic ingredients, DXPEB and 
25 methyl carbamate are introduced at addition step 10 , as 
indicated by flow lines 11 and 12. " Catalyst, such, as sul- 
furic acid, is. also introduced as indicated by the reference 
numeral 13. Recycled TMU subsequently formed during the. 
process, is, as shown by flow line 15, is also introduced 
30 at addition step 10.. 

The. product cf olefin addition step lO is admixed . 
with, base,' such, as sodium carbonate "in the neutralization 
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step 2Q, as indicated by flow lines 21 and 22 respectively. 
The neutralized material, as indicated by flow line 31, 
is iiheri stripped -of methyl carbamate at step 30 to re- 
cover methyl carbamate which via line 14 is recycled to 
addition 'step 10 with make-up methyl carbamate indicated 
by line. 16 . After stripping the methyl carbamate , the 
product as indicated by flow line 41 consisting basically 
of TMXDU, TMU and polymerized material, is then treated 
at cracRing step 40. TMX and methyl alcohol are recovered 
in cracfcing step 40 as indicated by the flow lines 51 and 
52, respectively. The desired product TMXDI is .recovered 
from cracking step 40 as indicated by flow line 43, and 
still bottoms from cracking step 40 are indicated by flow 
line. '44. 

To the' extent by-product TMX can not be used as such 
it is reacted with the recovered methanol by a process 50 
such, as described in Example 29 to convert the olef inic 
TMX to TMU, which then is recycled to the addition step, 
as indicated by flow, line 15, for further reaction with 
methyl carbamate. 

An important aspect of the recycle of TMU is that 
the product distribution in olefin addition step 10 is not 
affected by the presence of the added olefinic TMU. Thus 
the, recycle of TMI as TMU greatly improves the efficiency 
In conversion of DIPEB to TMXDI • 
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1. Urethanes selected from ut ethanes having the 

formulae: 

-0 H R, R^H, Q . R_ R.H O 

«. t fe-*-i i±% n*— n-3 iii it 

RO-C-N-C-R^-C-N-CHDR and C-R--C-N-C-OR 

• z 2 i • • f 2 i 



wherein R is an alkyl radical having from I to 18 carbon 
atoms; 

Rl is an alkyl radical having from 1 to 3 carbon 

atoms; 

R2 represents an aromatic hydrocarbon moiety se- 
lected from phenyl, biphenyl and naphthalyl groups and such 
groups having halo, methyl and methoxy substituents and 
substituents of the formula: 

R 1 K O 
i tt 

- C- N-C- OR 
i 

*i 

and wherein R3 is an alkylidene radical having from 1 to 3 
carbon atoms. 

2. The alkyl esters of a,a,a* , a'-tetramethyl- 
-meta-xylylp.ne dicarbamic acid. 

3. The dialkyl esters of a, a, a? ^-tetramethyl- 
-para-xylylene dicarbamic acid. 

A. The alkyl esters of isopropenyl cumyl carba- 

mic acid. 

5. In a process for production of urethanes of 
the general formula: 
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R,H O 
R 2 -q-N-C-0R 

where R is an alkyl radical derived from a lower alkanol; 

Rl is an alkyl radical having from 1 to 3 carbon 
atoms; and 

R2 representa an aromatic hydrocarbon moiety se- 
lected from phenyl, biphenyl and naphthalyl groups and such 
groups having halo, methyl and methoxy substituents and sub- 
stituents of the formula: 



t J. f 



-C-N-C-OR 
t 



wherein R and K\ have the same significance, by addition of 
the corresponding olefin and a carbamic acid ester of a 
lower alknaol in the presence of moderate heat and an acid 
catalyst, the improvement which comprises forming a mixtupe 
consisting essentially of said catalyst and said carbamic 
acid ester at a temperature between 40° and 150°C at which 
said carbamic acid ester is molten and thereafter adding 
said olefin to said mixture to react said carbamic acid 
ester and olefin to form said urethane. 

6. The improvement according to claim 5 in which 
said olefin is added to said mixture dropwise, the olefin 
is a diisopropenyl benzene and the carbamic acid ester is 
methyl carbamate, 

7. The improvement according to claim 5, or 6 
in which said mixture and added olefin are neutralized 
after formation of said urethane. 

8. The improvement according to claim 5 in which 
said carbamic acid ester is in excess of the amount of ole- 
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fin required to form said ure thane, iti which said mixture 
and added olefin ate neutralized after formation of said 
urethane, and in which excess, unreacted carbamic acid es- 
ter is removed after neutralization. 

9. A process for the production of tertiary ar- 
alkyl isocyanates which comprises heating a urethane of the 
formulae 

O H R- R,H O R- R-H O 

RO-C^N-C-R 2 -C-N-C-OR ana C^-C-N-C-OR 

wherein R is an alkyl radical derived from a lower alkanol; 

Rl is an alkyl radical having from 1 to 3 carbon 
atoms; and 

R£ is an aromatic hydrocarbon moiety selected from 
phenyl, biphenyl and naphthalyl groups and such groups having 
halo, methyl and methoxy substituents and substituents of 
the formulas 

R x HI O 

■ in 

-C -N-C-OR 

and wherein R3 is an alkylidene group having from, one to 
three carbon atoms, said urethane being heated at 200°-300° 
for a sufficient time to aplit off the alkanol of the form- 
ula ROH and form the isocyante corresponding to said ure- 
thane. 

10. A process for production of a, a, a 1 ^'-tetra- 
methyl xylylene diisocyanates which comprises: 

(a) reacting a diisopropenyl benzene and isopro- 
penyl- , -dime thy lbenzyl urethane with an excess of methyl 
carbamate in the presence of moderate heat and an acid cat- 
alyst to convert the olefins to ur ethanes, 

(b) neutralizing said catalyst in the resultant 

mixture, 
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(c) stripping unreacted methyl carbamate from 
the neutralized mixture, 

(d) thermally cracking the stripped mixture to 
convert ur ethanes to isocyanates whereby a mixture includ- 
ing tetramethyl xylylene diisocyanate and isopropenyl di- 
me thylbenzyl isocyanate is obtained, 

(e) recovering methanol from said mixture during 
thermal cracking, 

(f) separating isopropenyl-dimethylbenzyl isocya- 
nate and tetramethyl xylylene diisocyanate from the cracked 
mixture, 

(g) reacting said isopropenyl dime thylbenzyl iso- 
cyanate and methanol to form isopropenyl-dimethylbenzyl 
urethane and, 

(h) recycling said isopropenyl-dimethylbenzyl ure- 
thane so formed and said stripped methyl carbamate to said 
reaction with diisopropenyl benzene* 
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